the deuterium compound is less than th a t for the hydrogen compound. The observed results, therefore, probably mean th a t the introduction of deu terium slows down some later stage in the chain process more th an it does the molecular reaction. This is consistent with the idea th a t one of the chain steps involves complete rupture of a C-H or C-D bond (Rice and Teller 1938) . (B) Table 2 shows the influence of the initial ether pressure on the rate of the maximally inhibited reactions. There is little difference in behaviour between the two compounds except th a t the variation with initial pressure seems to be a little slower with the deuterium ether. (C) Table 3 shows th a t the maximum aldehyde produced is nearly the same for the D-and H-compounds. This means th at, under the conditions prevailing in the respective systems, replacement of hydrogen by deuterium changes the reaction rate to nearly the same extent for the aldehyde and for the ether. In the previous paper (Davoud and Hinshelwood 1939) it was shown th at radicals from the ether reaction intervene in the decom position of the light aldehyde and cause it to react 2-9 times as rapidly as it would in their absence. A similar calculation for the heavy ether gives the value 1*93, which is not very accurate, since it depends upon the drawing of a tangent to a curve, but which is certainly less than the value for the hydrogen compound: the result is consistent with the conclusion already reached th a t the proportion of chain reaction is somewhat smaller with the deuterium ether. 
The amount of nitric oxide required to produce a given degree of inhibition is independent of the initial pressure of the ether (Hobbs 1938; Davoud and Hinshelwood 1939) . This has been explained by supposing th a t the nitric oxide reacts chiefly with a complex radical which does not propagate chains itself until it has suffered a thermal decomposition to give a simple alkyl radical-an assumption independently made to explain other kinetic properties of the reaction (Rice and Herzfeld 1934). The longer the life of the complex radical the more it is exposed to nitric oxide and the smaller the amount of this gas required to produce a given degree of in hibition. Table 4 shows th a t in this respect there is rather little difference between the two ethers, but th a t slightly less nitric oxide is required to inhibit the reaction of the D-compound; this means th a t the life of the Thermal decomposition of fully diethyl ether 53 complex radical which has to suffer the spontaneous decomposition is slightly increased by putting deuterium in place of hydrogen. One might have expected a rather greater difference. (E) Activation energies are given in table 5 They differ from all pre viously published values in th at they are derived from reaction rates corrected in the manner explained in a previous paper (Davoud and Hinshelwood 1939). The figures show th at there is little change in E with initial pressure of ether-a fact not previously established for the inhibited reaction-and th at the value of E for the D-compound is several thousand calories greater than th at for the H-compound. The difference amounts to several times the probable value of the difference in zero-point energy of C-H and C-E> bonds: this is not in itself surprising, since the compounds contain ten H-or D-atoms. But the difference is also greater than is needed to explain the difference in reaction rate. If this is correct, then it means th at the decom position probability of the activated deuterium compound is somewhat greater than th at of the hydrogen compound. Such a result is not inexplic-able: in the unimolecular reaction of a complex molecule a correct internal phase is necessary for transformation: the frequency of this depends upon the difference of other frequencies. If the introduction of deuterium lowers the frequencies themselves to varying extents, certain differences may be changed in either direction. If the experimental data were clearer cut and the whole system a simpler one, this result might indeed be taken as evidence of the internal complexity of the transformation process. In the circum stances the result and its possible meaning are mentioned without insistence.
T able 5. A ctivation e n e r g ie s for H-a n d D -eth e r s, corrected THROUGHOUT FOR ALDEHYDE FORMATION. REACTION INHIBITED BY PRESENCE OF 5 MM. OF NITRIC OXIDE

Initial
Discussion and summary
On the basis of the current hypothesis th a t the total decomposition consists of the two consecutive molecular reactions I and II, and the chain reactions 1, 2, 3 and 4 (modified in accordance with the views of Rice and Teller (1938) th a t radicals attack hydrogen rather than carbon), it will be of interest to see whether a rough sequence can be established showing which are most and which least affected when hydrogen is replaced by deuterium. The probable order of decreasing effect appears to be 2 and/or 4 ,1 and II, 3, 1.
Placing 1 last is an initial assumption based upon the fact th a t no C-H or C-D bond is involved. N ext comes 3 which is little influenced, the estimate being based upon the conclusions of section (D). Given th a t 1 and 3 are low in the series, 2 and/or 4 must come above I and II, since the chain reaction is more sensitive than the molecular reaction to D/H replace ment (section (A)). We are not in a position to deal separately with 2 and 4. Under the conditions of the experiments I and II are about equally sensitive (section (C)).
The influence of deuterium
Hydrogen has a specific effect in maintaining the unimolecular rate constant in the thermal decomposition of diethyl ether a t low pressures (Mitchell and Hinshelwood 1937) . To further a comparison between ordinary and fully deuterated ethers, the influence of deuterium on the latter has been investigated.
The measurements were made a t 550° C. Pressure changes were followed with a bourdon, employing an optical lever for magnification.
Reaction chains were eliminated by 5 mm. of nitric oxide. The initial pressure of ether was 20 mm. Deuterium was prepared by the action of sodium on heavy water. The results, given in table 6 a,show clearly th a t the presenc of deuterium increases the rate to the value found for an initial ether pressure of 500 mm.
